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(54) Process and apparatus for producing a container 



(57) A compression mold (10) and blow mold (12) 
are provided in spaced relationship to each other. A pre- 
form (18) is fbrmed from a preform precursor (16) in the 
compression mold (10) and transfened to a blow mold 
(12) while maintaining the spaced relationship between 



the compression mold (10) and blow mold (12). and a 
container (32) is formed from the preform (18) in the 
blow mold (12). 
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Description 

BAnKGRQUND OF THE INVENTION 

[0001] The present invention relates to a process and 
apparatus for the production of containers, e.g., jars, 
cups, bottles, etc.. from plastic material, such as poly- 
ethylene terephthatate (PET), including optionally add* 
ing baniers during the molding process to impart 
spectat properties. 

[0002] Many of these plastic containers must be ade- 
quately impermeat^e to moisture, alcohol, CO2. oxy- 
gen, etc., and also be able to withstand pressurization 
where required. They may be used, for example, for 
storing soft drinks, beer, fruit juices, and the like. 
Another important requirement for these containers is 
that the nx)lded plastic should not give off an offensive 
odor or taste. 

[0003] However, when molding PET. it is very dHftcult 
if not impossiksle to avoid the presence of acetaldehyde 
(AA) wtitch does impart a disagreeable taste to the 
stored product. Unfortunately. AA is an unavoidable by 
product when heating PET. and the amount generated 
is directiy related to the heat history of the plastic from 
its manufacture to the final blowing operations. When- 
ever the PET is heated, the amount of released AA 
increases. The irxlustry specifies maximum allowable 
limits for the presence of AA in PET containers. 
[0004] In conventional methods of injection molding 
and blow molding processes for these products, the 
plastic during its marajfacture is hot then extruded, 
cooled and palletized into granules which are supplied 
to the irijection molcfing machine, where the plastic is 
again heated in the extruder for the molding of the pre- 
foriTSb 

[0005] In the one-stage method, after molding the not 
fully coded preforms are partiy heated and their tem- 
perature stakMlized as required. Tlie preforms are then 
transferred to a blow station for final processing. In the 
two-stage method, tiie preforms are cooled completely 
after molding. They are then reheated and stabilized for 
final t)low molding. In both of these methods, the pre- 
forms are heated from the outside only, and must be 
heated above the required blowing temperature so that 
the plastic can stabilize at the required temperature with 
tiie temperature distributed evenly from the outside to 
the inside. Either metiiod generates a considerable heat 
history for the plastic, and results in higher and more dif- 
ficult to control AA levels, and can easily lead to rejects. 
[0006] It is important to consider that a harmful heat 
history requires starting tfie process of making the con- 
tainer with a substantially more expensive polymer than 
tiiat which is required to meet tiie properties of the final 
container. Thus, it is particularly advantageous to start 
with substantially the same quality of polymer as will be 
found in the finished container. A higher grade of poly- 
mer is substantially more costly than that which is the 
result of degradation due to the use of the conventional 



process^ i.e.. injection stretch blow molding. 
[0007] Accordingly, it is a principal object of the 
present invention to provide a process and apparatus 
for conveniently, expeditiously and economically form- 

5 ing a plastic container. 

[0008] It is a further object of the present invention to 
provide a process and apparatus as aforesaid which 
forms a container from a preform precursor and preform 
in a continuous operation. 

10 [0OO9] It is a still further object of the present invention 
to provide a process and apparatus as aforesaid which 
substantially reduces the heat history of the plastic and 
reduces the AA content. 

15 SUMMARY OF THE INVENTION 

[0010] In accordance with the present invention as 
claimed, the foregoing objects and advantages are 
readily obtained. 

20 [0011] The present invention includes a process for 
producing a container, which comprises: si^sporting a 
conrtfM'ession rrx>id arxf blow mold in spaced relationship 
to each otiier: placing a heated preform precursor in 
said compression mold and forming said precursor into 

25 the shape of a preform in said compression mold: mov- 
ing said preform from said compression moid to said 
blow moid while maintaining the spaced relationship 
between said compression mold and blow mold: and 
forming said preform into a container in said blow mold. 

30 In a prefened embodiment, the compression mold and 
blow moid are supported by movat^le support means 
which maintains ttie spaced relationship therebetween 
and which moves the compression mold and blow mold 
from a first to a second position and back to a first post- 
35 tion. and including the steps of moving the compression 
mold and blow mold to said first position for forming scdd 
preform, and moving said compression mold and blow 
mold to said second position for placing said preform 
into said lalow mold, and moving said compression mold 

40 and blow mold t>acK to said first position for famsig said 
container. Desirably, in a preferred enrtfxxjiment. a liner 
is enplpyed to form a preform having at least two layers 
and a resultant container having at least two layers. 
[0012] The apparatus of the present invention 

45 includes a compression mold and a Now moid in 
spaced relationship to each other, means for forming a 
preform from a heated prefbrm precursor in said com- 
pression mold, means for moving said preform from 
said compression mold to said blow mold while main- 

50 taining the spaced relationship between said compres- 
sion mold and blow mold, and means to form said 
preform into a container in said blow mold. 
[001 3] Advantageously, the process and apparatus of 
the present invention reduces the heat history of the 

ss plastic Bn6 tlierelbre reduces ttie AA content in the case 
of PET by eliminating the heating steps required in con- 
ventional injection t)low nrx)lding methods of making 
these containers, and therefore operates at lower tem- 
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peratures and does not cause heating cf the plastic that 
results in degradation thereof. This advantageously 
reduces the amount of energy required in the ov/erall 
process and apparatus and therefore can significantly 
reduce the costs in producing the final product In addi- 
tion and significantly the present invention penmits start- 
ing with substantially the same grade of polymer as will 
be found in the f inished container. 
(001 4] Further advantages and features of the present 
invention will appear hereinbelow. 

P R1FF PgSCR IPTIQN OF THE DRAWINGS 

[001 5] The present invention w9l be more understand- 
able from a consideration of the foregoing illustrative 
examples, wherein: 

FIG. 1 is a side view of an apparatus of the present 
invention in a first position; 

FIG. 2 Is a side view of the apparatus of FIG. 1 on 
an enlarged scale including additional components; 
FIG. 3 is a side view of the apparatus of FIG. 2 in a 
second position and on an enlarged scale; 
FIG. 4 is a side view of the apparatus of FIG. 2 on 
an enlarged scale in a third intermediate position; 
FIG. 5 is a bottom view of the apparatus for opening 
the blow mold; 

FIG. 6 is a dialled side view of the base of the blow 

nrx>ld; and 

FIG. 7 is a view similar to FIG. 2 showing the com- 
ponents in a further stage of operation. 

DFTAILFD DE SCRIPTION OF PREFgRRED EMBQD> 

IMENTS 

[00161 Refemng to FIGS. 1-4 and 7, the apparatus 
and process of the present invention includes a com- 
pression mold 10 and blow mold 12 in fixed, spaced 
relationship to each other mounted on a movable sup- 
port means or shuttle 14. Shuttle 14 is guided by guide 
rails 1 6 for moving the compression mold and blow mold 
together from a first position shown In FIGS. 1 and 2 to 
a second position shown in FIG. 3 while maintaining the 
fixed, spaced relationship therebetween. 
[0017] The compression mold 10 contains a heated 
precursor 16 which has been placed in the connpression 
mold in the heated state from schematically shown 
heating and supply means 1 7 which are an integral part 
of the present process and apparatus as will be 
described below. Precursor 1 6 is preheated to a prede- 
termined temperature suitable for compression molding 
of a preform 18 and subsequent blowing into the final 
shape which is the shape of the blow mold. As shown in 
FIG. 2. precursor 16 is in the proper attitude in cavity 20 
of conpression mold 10 for formation of the preform. 
[0018] Thus, as shown in FIG. 2. a preform precursor 
is placed in a compression mold 10 having a preform 
shaped impression or cavity 20. The preform precursor 



must have the same weight as the prefomn to be made 
therefrom. The preform precursor may be a partly 
formed preform and the particular shape of the preform 
precursor 16 is not especially critical. It generally differs 

5 from the pretorni substantially only in that it requires 
corrections with regard to contour and wall thickness to 
become the preform. The precursor is formed by any 
suitak)le known means, as by thernfK)tomiing, injection 
mokting or compression moUing. The precursor nr^y be 

10 laminated if desired to fomfi a laminated prelorm, as for 
exanrpie. a prefbrm with two or more layers. 
[001 9] Precursor 1 6 is formed into a preform 1 8 by the 
interaction of a compresston molding means, as com- 
pression mokjing core 22 and compression mold 10 as 

IS shown in FIG. 7 to form prefbrm 1 8 in the compression 
moM. with core 22 moving into moM 10 by suitable 
motive means (not shown). 

[00201 Alter fonmation of the preform 18 in compres- 
sion moki 10. core 22 with prefomi 18 held thereon as 
20 k)y suction via channels 24, moves upwardly away from 
the compression moW and shuttle 14 moves the com- 
pression moki and blow moW from the first position 
shown in FIGS. 1 and 2 to the second position shown in 
FIG. 3. In the second position shown in FIG. 3. the pre- 
ss fbmi 18 hefcl on core 22 is now in position adjacent blow 
moU 12. Core 22 with prefbrm 18 thereon then deposits 
prefbrm 18 into bkiw moM cavity 26 as shown in FIG. 2. 
by any desired means as by bkjwing air through chan- 
nels 24 to strip prefbrm 18 off core 22. Core 22 is then 

30 moved away from the blow moW 12 with preform 18 
therein by shuttle 1 4 moving the compression mold and 
Wow mold from the second position shown in FIG. 3 
back to the first position shown in FIGS. 1 and 2 for 
repeat of the cycle. 

35 [0021 ] In the first position as shown in FIG. 2. a blow 
mokfing means, as btow core 28 is now in position adja- 
cent blow moM 12 with prefonn 18 therein. The blow 
core 28 then descends as shown in FIG. 7 to seal pre- 
form in mow cavity 26 which permits the admission of 

40 compressed gas, as air. via blow core channels 30 and 
form container 32 in blow mold cavity 26. If desired, 
blow core 28 may also Include a stretch rod (not shown) 
to maintain concentricity of the hot preform in the blow 
nrK>kl. This occurs while the preform is still hot from the 

45 previous cycle. Btow moM 1 2 contains cooling channels 
34 to rapidly cod the newly formed container 32. 
[0022] As shown in FIG. 7. while the blow core 28 is 
interacting with blow mM 12 to form container 32, com- 
pression mold core 22 is forming prefomn 18 in com- 

so pression moki 10 for the nest cycle. 

[0023] Precursors 1 6 are held at elevated temperature 
in a precursor heating and supply means 17 whidi 
includes suitable means for prowkling and maintaining 
the desired temperature of the precursor (not shown), 

S5 as by radfo frequency or nriaowave heating, heating 
coils, or the like, adjacent compression mold 10 and are 
fed one at a time to the conpression mold at their ele- 
vated temperature via precursor supply arm 36 shown 
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GchematicaUy in FIG. 3 while the compression mold and 
blow mold are in the second position. The precursors 
are held in the precursor supply means at a predeter- 
mined tenperature suitable for compression molding 
irtto the preform, and for subsequent blowing into the 
desired container. It is particularly advantageous that 
the entire cycle can be carried out from heated precur- 
sor to final blow molding while substantially maintaining 
the heat content of the precuisor. i.e.. the cycle is car- 
ried out substantially at the temperature of the heated 
precursor. 

[0024] As indicated at>ove. the precursor and/or pre- 
form may have two or more layers to form a container 
with two or more layers. An advantageous procedure for 
Ibrnrvng a laminated preform is to provide a liner or 
sleeve dispensing device 38 for holding a plurality of lin- 
ers 40 t)etween the compression mold 10 and blow 
moid 12 supported by shuttle 14 and nxsvable by the 
shuttle together with the compression mold and blow 
mold. Thus, when compression mold core 22 is retum- 
ing from the second position to the first position without 
a preform thereon, the compression mold, blow mold 
arKi liner dispensing device are moved to a third position 
as shown in FIG. 4. In this third position, core 22 is adja- 
cent liners 40 and descends to pick up a liner via suction 
through channels 24. Core 22 with a liner thereon is 
then lifted, tiie shuttte nxjves back to position one and 
forms a laminated preform from the precursor and liner. 
The liners may be coki or slightiy heated and have the 
shape of the core 22. As the compression mold is 
closed with core 22 having a liner thereon and engaging 
mold 10 as shown in FIG. 7, the liner is heated by con- 
tact with ttie hot core 22 arKi the heated mass of the pre- 
cursor 16 and t>onds to the precursor during 
compression mokJing of the preform. Naturally, other 
metiiods may be used to load the liner on core 22, as by 
a feeding arm removing a liner from an adjacent dis- 
pensing device and placing same on core 22 before 
core a2 engages moW 10 to form the preform. 
[0C:^5j Referring to FIGS. 5-6, as soon as container 32 
Is DK^wn. the two hinged blow mold halves 42, whk:h can 
rotate on hinge pin 44, are unlocked by the opening of 
latch 46 or similar unlocking means and swing open as 
shown in phantom for one of ttie moM halves in FIG. 5 
by the action of links 48 and actuator or operator 50 
which may be of any convenient type, as a pneumatic 
cylinder operated by suitable actuating means (not 
shown). As the mold halves 42 swing open, they disen- 
gage the spring loaded bars 52 from blow moki fc>ase 
surface 54 where bars 52 sipported the blow moki base 
56. This permHs the bfow mold base to be lowered 
below shuttle 14 and permits removal of container 32 
out of blow moki cavity 26 by any desired means, as by 
a removal arm. mechanical grippers or suctfon cups or 
by simply blowing the product out of the mokting area. 
As soon as the final container 32 is removed, the blow 
mold cavity 26 is reclosed by action of actuator or oper- 
ator 50 and reverse movement of the components as 



set out in the blow moU opening procedure, arxi locking 
with latch 46. The assembly is now free for another 
cycle as soon as the compression moMing cycle is com- 
pleted. The time required for the blowing operation is 

5 shorter than the time required for compression molding, 
so that ttiere is suffici^t time for all of the associated 
motions of unlocking, swinging open, up and down 
motions of the btow moki t>ase. swinging closed and 
locking of the blow mold cavity. 

10 [0026] As soon as compression mold 10 has opened 
with the newly molded preform 18 positioned on core 
22. the nest cyde can proceed. 
[0027] The apparatus and process of the present 
Invention are highly advantageous. They substantially 

IS reduce the heat history of the plastic and therefore in 
the case of PET the AA content by eliminating heating 
steps required by conventional operations, arxi can 
operate at kswer temperatures. The compression mold 
is advarvtageousiy maintained at the temperature of 

20 compression nrxMing wNch is dose to that of blow 
molding. The continuous process enables one to pro- 
ceed directiy from a heated precursor with no reheating 
required. The present invention avokis thermal degra- 
dation, reduces the amount of energy required, reduces 

25 cyde time, and can signif icantiy reduce the cost of pre- 
paring the final product. In additfon and significantiy. the 
present process and apparatus starts with substantially 
the same quality of polymer as will be fbund in the fin- 
ished container. 

30 [0028] Naturally, variations are possible in the process 
and apparatus of the present invention, as for exanple. 
one can maintain the btow moki and compression nrx)ld 
stationary and move the respective cores in the cycle. 

55 Claims 

1. Apparatus for produdng a container which com- 
prises: a compression rTx>M (10) and lalow moM 
(12) in spaced relatk>nship to each other; means for 

40 forming a preform (18) from a heated preform pre- 
cursor (16) in saki compressfon moki (10); means 
(14) for moving saki preform (18) from saki com- 
pression moki (10) to saki blow moki (12) while 
maintaining tfie spaced relationship between saki 

45 compression moki (10) and blow moki (12): and 
means for forming saki preform (18) into a con- 
tainer (32) in saki blow moki (12). 

2. Apparatus according to daim 1 . induding a precur- 
so sor heating and supply means (17) spaced from 

saki compression nnoki (10) induding means for 
providing arxi maintaining the desired temperature 
of saki precursor (1 6). 

55 3. Apparatus according to daim 1. wherein the heat 
content of saki heated precursor (16) is suk)stan- 
tially maintained from heated precursor (1 6) to blow 
mokiing. 
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4. Apparatus according to claim 1, including movable 
support means (14) supporting said compression 
blow mold (10) and blow mold (12) which maintains 
a fixed spaced r^ationshtp therebetween and 
which moves the compression mold (10) and blow s 
mold (12) together from a first to second position 
and back to a first position, means tor forming said 
preform (18) from said precursor (16) in said first 
position, means for placing said preform (1 8) in said 
blow mold (12) in said second position, and means io 
for forming said container (32) in said blow mold 
(12) in said first position. 

5. Apparatus according to daim 4, including a com- 
pression molding means (22. 24) adjacent said is 
compression mold (10) in said first position for 
forming said preform (18). and a t)low molding 
means (26. 28. 30, 34) adjacent said blow mold 
(12) in said first position for fbnfning said container 
(32). 20 

6. Apparatus according to claim 5, including means 
for placing a finer (40) on said con^resston molding 
means (22, 24) before forming said preform (18). 
and wherein said means for forming said preform 25 
(18) forms a prefonn (18) from said precursor (16) 
having at least two layers. 

7. Apparatus according to claim 6. including means 
(38) for holding a plurality of liners (40) in fixed 30 
spaced relationship between said compression 
mold (10) and blow mold (12), and means (22. 24) 

for placing liner (40) from said means for holding on 
said compression molding means (22) at a third 
intermediate position of said compression mold ss 
(10) and Wow mow (12). 

8. Apparatus according to claim 4. including means 
tor placing said precursor (16) in said compression 
mold (10) in said second position. 40 

9. Apparatus according to daim 1. wherein said con- 
tainer (32) is formed from said preform (18) and 
said preform (1 8) is formed from said precursor (1 6) 

in simultaneously oocun-ing operations. 45 

10. Apparatus according to claim 2, wherein said pre- 
cursor (16) is maintained at desired temperature, 
said container (32) is formed from said preform 
(18). and said preform (1 8) is formed from said pre- so 
cursor (1 6) in simultaneously occuning operations. 

11. Apparatus according to claim 1. wherein said pre- 
cursor (16) has a shape that fits within said com- 
pression mold (10) and has the same weight as ss 
said preform (18). 

12. Apparatus according to claim 1. wherein said pre- 



form (18) has at least two layers for forming a con- 
tainer (32) with at least two layers. 

13. Process for producing a container (32). which com- 
prises: supporting a compression mold (10) and 
blow mold (12) in spaced relationship to each other; 
placing a heated preform precursor (16) in said 
conpression mold (10) and forming said precursor 
(16) into the shape of a prefomi (18) In said com- 
pression mold (10); moving said preform (18) from 
said compression mold (10) to said blow mold (12) 
while maintaining the spaced relationship between 
said compression mold (10) and blow mold (12). 

14. Process according to claim 13. including supplying 
said precursor (16) to the oompresston mold (10) 
from a precursor heating and supply means (17), 
and maintaining the desired temperature of said 
precis sor (16) in said precursor heating and supply 
means (17). 

15. Process according to claim 13. including substan- 
tially ntaintaining the heat content from heated pre- 
cursor (16) to blow molding. 

16. Process according to daim 13. wherein said com- 
pression mold (10) and blow mold (12) are sup- 
ported by nnovable support means (14) which 
maintains a fixed spaced relationship therebetween 
and which moves the compression mold (10) and 
blow mold (12) together from a first to second posi- 
tion and k>ack to said first position, including the 
steps of mo^nng said compression nrK>ld (10) and 
blow mold (12) to said first position for forming said 
preform (18) from a precursor (16), moving said 
compression mold (10) and blow mold (12) to said 
second position fbr placing said preform (18) into 
said blow mold (12). and moving said compression 
mold (10) and blow mold (12) k>ack to said first posi- 
tion for forming said container (32). 

17. Process according to daim 16, including the steps 
of posHiontng a compression mdding means adja- 
cent said compression mold (10) in said first posi- 
tion fbr forming said preform (16), and positioning a 
blow molding means adjacent said blow mold (12) 
in said first position for forming said container (32). 

1& Process according to daim 17, induding the step of 
forming said preform (18) by interaction of said 
compression mdding means (22) and compression 
mold (10), and forming said container (32) l>y inter- 
action of said blow molding means (26, 28, 30. 34) 
and blow mold (12). 

19. Process according to daim 17. including the steps 
of placing a liner (40) on said compression molding 
means before forming said preform (18), and form- 
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Ing a preform (18) from said precursor (16) and liner 
(40) wherein said preform (18) has at least two lay- 
ers. 

20. Process aocording to dalm 19, including position- s 
ing means for holding a plurality of liner (40) hi fixed 
spaced relationship between said coriftpression 
mold (10) and tAow mold (12), and wherein said 
compression rno\6 (10) and blow mold (12) are 
moved to a third irrtermecfiate position before mov- io 
ing back to said first position, and placing a liner 
(40) from said means for holding on said compres- 
sion molding means at said third position. 

21 . Process according to claim 1 6, Including the step of is 
placing said precursor (16) in said compression 
mold (10) in said second position. 

22 Process according to claim 13, including forming 
the container (32) from the preform (18) and form- 20 
ing the preform (18) from the precursor (16) in 
simultaneously occurring operations. 

23. Process according to claim 14. including maintain- 
ing the desired terrperature of the precursor (16). 2s 
forming the container (32) from the preform (18), 
and forming the preform (18) from the precursor 
(16) in simultaneously oocurring operations. 

24. Process according to claim 13. wherein said pre- 3o 
form (18) has at least two layers lor forming a con- 
tainer (32) with at least two layers. 
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